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§7. Characteristics of the High-n Ballooning 
Modes in Currentless L=2 Heliotron/Torsa-
trons 
Nakajima, N. 
The eigenvalue of the high-n ballooning 
modes in toroidal systems without symmetry 
is the function with respect to three parame-
ters: 
where 'ljJ is the label of the magnetic surfaces, fh 
is the radial wave number, and a is the label of 
the magnetic field lines. In the tokamak case, 
there is no a dependence because all the mag-
netic field lines on the flux surface are equiva-
lent to each other. The radial wave number is 
interpreted as the integral constant of the in-
tegration of the local magnetic shear along the 
field line. Thus, the stabilizing effects due to 
the field line bending become minimum with 
Bk = 0 when the local shear becomes weak out-
side of the torus. 
From the characteristics of the local mag-
netic shear and curvature mentioned in the 
reports entitled "Characteristics of the local 
magnetic shear (curvature) in currentless L = 
2 heliotron/torsatrons", the high-n ballooning 
modes in L = 2 heliotronftorsatrons are clas-
sified into two types, i.e., tokamak-like modes 
and stellarator-like modes. The former has the 
tokamak-like properties: 1 2 "' 1 2 ( 'lj;, Bk) and 
the modes become unstable around B k = 0. 
Thus, the unstable region localizes outside of 
the torus (localization in the poloidal direc-
tion), however, there is no localization in the 
toroidal direction. Those modes are possible to 
occur when the influences of the local magnetic 
curvature due to the helicity are much weaker 
than those due to the toroidicity. Thus, this 
type of modes is easy to appear near the mag-
netic axis with tokamak-like global magnetic 
shear. 
The latter is the mode not occurring in toka-
maks and the eigenvalue has a strong a de-
pendence ( stellarator-like). Those modes be-
come unstable (stable) around Bk = 0 and 
136 
a= 2m1rjM (Bk = 0 and a= 2(m+ l)1rjM) in 
our coordinates as is shown in Fig.l where m is 
an integer and M is the toroidal pitch number. 
Thus, the unstable (stable) region localizes out-
side of the torus in the poloidal cross section 
where the local bad (good) magnetic curvature 
due to the helicity is superposed on the local 
bad magnetic curvature due to the toroidicity. 
In other words, these modes localize in the both 
poloidal and toroidal directions. This type of 
high-n ballooning modes is possible to occur 
when the influences of the local magnetic cur-
vature due to the helicity is strong and has the 
tendency to appear near the plasma periphery 
with the st.ellarator-like global magnetic shear. 
Note that the region where these two types 
of modes occur is not determined by the sigh 
of the global magnetic shear (tokamak-like or 
stellarator-like), but determined according to 
whether the local magnetic curvature due to 
the helicity overcomes one due to the toroidic-
ity or not. When the local magnetic curvature 
due to the helicity is stronger than that due to 
the ~oroidicity, there appear both the locally 
bad curvature and the locally good curvature 
outside of the torus, leading the appearance of 
the high-n ballooning modes with stellarator-
like characteristics. 
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Fig.l Contour of the eigenvalue of the high-n 
ballooning modes in ( Bk, a) plane. The regions 
surrounded by the thick curves correspond to 
unstable eigenvalues. 
